Where does the developing brain obtain its docosahexaenoic acid? Relative contributions of dietary alpha-linolenic acid, docosahexaenoic acid, and body stores in the developing rat.
Docosahexaenoic acid (DHA), a 22-carbon, highly unsaturated, n-3 fatty acid, is important for optimal nervous system function. In this study, designed to quantify how preformed dietary DHA regulates metabolic pathways in vivo, 8-d-old rat pups were divided into four groups and fed artificial rat milk diets. One group was fed formula with deuterium-labeled LNA (d5-LNA) as the only source of n-3 fatty acids, and a second group was fed formula that contained d5-LNA and unlabeled DHA. Two additional groups were dam-reared to permit analysis of fatty acyl pool sizes at postnatal days 8 and 28. The dams were fed a diet that contained 3% unlabeled LNA. DHA in brain and liver was analyzed. Our study demonstrated that preformed DHA in the diet markedly decreased the amount of biosynthesized DHA that accumulated in the brain and the liver. Surprisingly, 40% of the DHA that was newly acquired during this period in the "LNA" group was unlabeled. Because there were no unlabeled n-3 fatty acids in this diet, this DHA must have been derived from body stores of n-3 fatty acids. Thus, body stores can be a significant source of brain DHA in animals that are fed LNA as the only source of n-3 fatty acids.